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1. INTRODUCTION

The project work described hersin represents a portion of
a grant made available by the A-my to promote a general scientific
advancement in the area of case materials for missiles. This specific
project is concerned with the synthetic environmert siress corrosion
testing of specified high streng:ih stccls and alloys. The research
objectives of the project were presented in the July Monthly Scieatific
Repor:, Report No. L

Natural environmental t2sts on high strength steels and
alloys are being conducted by Aerojet General Corporation, with acmal
p-oduction eavircnments and rocket propellant environments beizg
aiilized. By drior mbruel agreemen:, the same steel angd 2iioy spee:r
material will be used for botu: projects and possible heatr treatment
variations will be circumventied by exchanging heat treated material
waenever possible.

A Dumber of drawings and sckematic diagrams of apparatus
and test methods pertinent o the project have teen presented in prior
reposts. Ir addition, summarized surveys of applicabie induserial and
military Litarature have 2iso been prescnted previcusly (August and

Septeanber Te~-
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U-berd and dent beam tests for the assigned alloys, and for Rocoloy

270, 137 Co, ang Ardeform 301 missile staels.
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Test Aethods

A discussion of the U-bend and bent beam test methods

together w:ith an outline ¢

’n

tze symthelic sStress Corros:on test environ-

H

ments used in perform:ng the reszarch are g:ven in the July, 1960,
Afonthly Scientific Report. Report Moo L

All recently-exposed {and future) samples being sudjecied
10 Stress cOrrosion testing are being weighed prior o exposure io the

test solutzons 1o provide, whezevar poss:ble, general corrosion

informaticn,

Schematic drawings of bext Dear sampie holders, the U-
Hend tes: azd holders, 2 sample dending cdevice for dexn: deam specimecs,
2nd a Stress coTrrosion fest tank were presentcd in Report Nos. 1 and 3.

Polyethviens coniziners are prezently being used for the
stTess corrosion exposure of U-bazd specimens 10 the various syntbaiic
environments. Each container wiil adaguately hold six U-bend sposimens.
TXe use of these contaizners will supplemess: the samgples presently being
tested in epoxy-coaied t2nks.

C mstruction of shelving 2nd an aeratioz system {Report

unens ilewns bes facilizated (whersever

4



4.

feasible) the transfer of samples under test from the glass containers

The complet.:d facility is illustrated in

20 the epaxy-coated test tanks.

Report No. 7.

Alloy Sample Material

The alloys being usea in the study on siress corrosion

Lo= Alloy: Ladish DbAc.

Si-Modified $3G0 Series: 300 M.

Hot-Worked Die Steel: Vascojet 1060,

Cold-Worked PH Steel: AM355,

Heat-Treated PH Steel: PHI5-7Mo.

Titarium Alloy: BIR2OVCA.

Low Alloy-Cobalt Modified: 4137 Co.

Low Alloy-Cobalt Modified: Rocoloy 270.

Stretch-Formed 17/7 S:ainless Steel: Ardeform 301,

All of the sample material is being tested in sheet form

and was procured as such.

Chemical analyses for the above listed alloys and for tke

Physical

comparative heats are given in their entivety in Table i,

properties and heat treating surveys for the alloys were presented in

R=port No. 2.



Dbdac - ready for final machining

306M - rezdv for fima2lmmachining

Vascolet 090 - ready for heai treaiment

AM355 <« under test

PHIS-7No - ready ior heat trearment
120VCa

$137 Co -

Rocoley 270 Teady for final machining

Ardeform 301 - uxnder test

On all of the above listec alloys, the final mackining step

coz<sists of wet grinding the specimens to thickness {051 + Gd1). Aizer

Zeat treating, all specimen suriaces (excedt ends) are hand poliskhed

with 240-gmt emery Daper.
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1. EXPERIMENTAL

Sample preparation oz ail alloys noted in the afsrementioned
secton is continuing.

U-berd strees corrosion testing i3 continuing for the allors,
including 4137 Co, AM335, PHI5-7Mo, B120VCA ané Ardeform 30L
Bent beam specimens of 4137 Co and AM355 are stiil under test.

The foregoing specimens under test 2re discussed in greater

detail as follows:

Bent Beam Tests

Bent beam specimens of AA353 (secondary direction} are
ULuc.E0INg SiTress corrosiom testing. These specimens were cold-rolied
to their strength levei (25C, 261, 30Z Kpsi) by the vendor. To date there
kave Toer no fajlures, as indicated ir Table II. Visu2l observation shows
no indication of generai corrosion on the AM355 specimens. It is expected
in th2 ncar future that the primary direction of the AM355 bent bea==
specimens will also be under test.

In the coopesative pregrar with U, S. Steel Applied Reseasch
Laboratory, in wkich bent beam specimens of 4137 Co specimens were
exposed 3o three natural environments, little change has been noted in

the status of the specimens.
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The U. 5. Steel Applied Research program utilizes samples

-

137 Co heat treated to three strength levels azd then sirescsed to 73%

s

i

o

of their Y.5. The specimens were exposed 10 t5o ratura! environmesnis:

are Beach, N.C. {(mxarine) znd Mcaroeville {semi-~-industrial). Table

ol

I1T gives the cumulative data on ihe sp=cimens to date. It may be roted
that the status of the specimens has not changed over the past few
moaihs.

The program on £137 Co bent beam specimens conducted
by this Project utilizec the same heat of sampie material and the same
heat-treating procedures. An industrinl environment, Pittsburgh, Pa.,
was chosen {or testing. Specimens of the three Y.S. levels were stressed
i~ F0%. 75% and 90% of their Y.S. The cumulaiive results on the
specimens used by proiect personnel is given in Table IV. [t may be

noted that very little change has taken placc over the last few montts

and only scattered i2ilures nave beex reported.

T-Bend Tests

The U-bend specimens cof 4e high ¥.S., primary céirection,
of AM3353 are presented in Table V. Since the sp=cimens are oanly from
one strength level and one direc>on, Do correlatics cas be made between
U-tend and bent beam results for AM355. The remainder of the U-bends
for Doth arectiors and all strength levels are expected to be und=sr z2st m

ke noarT fvwere,




8.

it can be seen Irom Table VI that no failures have occurred
with the BI2OVCA U-bends. These specimens are, however, irom the

lowest strength ievel {135 hp»:j and the secondary directon.

The U-bend specimens of the PHIS-TMo alioy 2re stll
undergoing testing. It Is shown in Table VI that oo fallures kave
sccurred o dac. The specimens were iakexn in both the prirmary and
secondary directions and wer. colé-ralled 10 a strength level of
approzimately 195 Xpsi by the vendor.

Additioral U-bend specimens of PHI5-TMo and AAM3355 are
Deing tesied in thre= acditionzl test soiutions above and bey>nd those
assignecd for .his project. These test s>oluiions nclude:

1. a2 chior:izated non-hydrocarbon (CCIJ):
2. a con-chlorinazed Zycrocasbon (CSHL’.); and
3. a2 czlorizated hyZsrecarbon (C_,_H?'Cl_z).
Tadle Vil g-ves tn2 cumulanve Tesults on che aioremerntioned test.
No recext fatlures have resuited from the {oregoing tests, e=xclusive
of *he one early {arlure of 2 PIE3-7No sampie In CCI_;.
Asdeform 301 specimer testzng is coatinuing iz the five est

soiutions, mamely: Nall, NaNO.. Na,SO,, :.‘«'a.?O3 a=d Na,S. Tke

cumulanye fata on sample No. 1 of the Ardeform 301 material is given

in Table IX. The results indicaie a susceptibility o5i the Ardeform 301

© NaGi test solunion., Sample Neo. 2 oz :he Ardeform 341




does not show the same degree of susceptibiling as skown iz Tadle X,
Afonthly Progress Rzport No. 10 presents the sample preparation
information for Sarmnples 1 and 2.

1I-bend tests o= 2137 Co, 2 low alloy missile sieel, ar=

continuing. It can be seen irom Tatle XI that the specimers in the cos

molar NaNOQ, and NaPO, bave failad for all three strength levels, The

Na,S test solution appears 0 have only a sligh: eifect on the 4137 Co
specimecs.

The €137 Co resulis on e effect o water vapor exposure
are presented in Table XII. As the data shows, the MHEumid Air" test

*as the cniy one with an cifect o the specirmens. There have been no

failyres with the specimens tempered at 00T in the "Humid Air. ®




Sample prevaration, heat treatinent, metaliographic
eyaminatign, and stress corrosion testiug will constitmte the main
eficrt of the projece.

FPhoto-micrographs of specimiens from the heat toeamnent
survey will be presented tcgether with grain size determinations.

Cammlative test resuits orn bert beam and U-bend iests
w3il be presexted as they become available.

Fature reports =il be presented cn 2 guartesly rather

than 2 moothly basis.

C. J. Cwen:grr / TELLOW

W. D. Ruble T RESEARCE ASSISTANT

R: B-22-61
T: 8-22-61




= tquq 04°L 2041 6F'0  910°0 0CO'D 26T 90’0 RN PAM PIOD s "opay
‘ma 20 'V 072°0 950°0 ¥9°0 6LV G9°T ROV 900°0 6O0°0 960 9v°0 TLIVERRLYY oL
‘1uq y6') 92'0 210 G¥°'C RI'L GH'0 AF'L L0000 ROO'0 T A¥'O WOW My 0L
‘T Ot°l 91°0 20°0 02°'0 21°0 #I°l 06°0 AO0°0 600°0 2L°0 P10 LIV ERELY "D LEIY
9'0 ‘1w 210°0 0C°€Y 66°? L0°0 1001 00 1 g o VDIAOZHI
2V ‘tv glo‘o L'et 0°¢ 00 2'N 20'0 wopy Avannag VOANZINE
‘19 ML QU7 2L S0°'GL02°0 ROO'O BIO'O G0 RO'0 yap) Armnga g ONL=GII
ey "o W.'2 a0’y 09°'61 67'0 A0 A0 L0 1VCO U R AUTTIR Y | HAYLRY
‘10 06°0 L 06t n6'0 900’0 H0'0 9F 0 Prel0 £ o 0001=A
1vq (16'0 6?1 UG RGO RODCO 6000 AP0 6F°0 AR TERUNIGIS) 0001=A
" 09°0 0?1 616 06°0  LOOCO 6000 2?20 RO g tdimoen 00D1=A
‘g L1 ) ar OU'G 00N 0000 0100 R0 RE°0 WPy Ad ) 0001~A
'mq 60°0 'O At t0 WL AL 061 rO0'0 L0000 040 110 10 Ay woos
‘1 90°0 690V GE'0 SRCT ER'O 0R'L 6000 90070 99°0 fv'D VO At woof
‘1nq 0o 0T 29°0  61'T 61'0  200°'0 010°0 0.0 Av'o ' BTIRGUTIR oVl

vy 200 0°1 66°0 C€7°'1 2¢'0 H00'0 LOO'0 90 RE'0 1np) Anmingagg oV

O O N N O M N (T N - MR T TG TR o ey
1A A ._\P...:ﬁ.o.ﬁb.._hv_.:a (RN T . o i.m.._.:::.c.i —_ omg

e emw wemes BB P P S BRSPS CHABIEISB G W % RGPS B - S EEIPE W

A VIV UNV G100 O BURATTVYNY (TVOTNMIR

€+ P e re

(R IAAE



qrdy 2o pun 11AdY 197 ‘yady 062 HIUFIOINGRE POTTOA AR JO NIAANT IHDY (T A BRI LY G
YA JO MG 03 xaptoy up pasnosn aajditve (Y

HAND 041 01 atiou
AAND LET 0) puou
akvp €61 o pou

022
461 )
08y W1 's7wN

RAND 191 M) ouou
wAup Le1 ouou
#Aup €01 03} ouou

6§72
61
0f1 w1 foaun

fAVD 0GL M ouou
# AU LT 03 auon
nAup ¢ qY Mo

027
an
091 w1 ToNN

sdNp 001 oot
ndwp Lot auou
sAdp a1 ouou

g2?
Q! ,
ont w1 onfen

nAvup 0gl 0y otou
nAup LT 0y oot
nlup §41 01 auou

2%
6ol
sy ony W 1 "DuN

DO 2D D DV D D00 VDD

aAup ‘olluvy
ML, NN

nAup foanying MU o) nnjdiiyg s WYy vo rpongR
ay oy, plutnay KLU JO anuung ppaung, xoadidy HORIN|OY 100,

rarmas e ot SeTe 9 Bur B

ICITELXI T i Y sotfilig) Avupuesog

S0 IWVERE LNSEE NOTSOMNOD SSTNLLE 66FAV ALV INWNNYD

$905 S Gesaeme

v




'HOAJOGL 01 X0PI0Y Uy PORROIIR=RDUANH aapdiann 11y g
"N OTITARORUOW fque] ynavenny popddy 1omg ca ' yim taaRoadd Rupinoy napvaodoon

19=9?7=a1 uniing ayeoy

mup 03 ottoN g 419 | oon
[ 091 06
9 fady 1A Ne0GG RPGTITA

(twaynvinog DUIADOTUOINY DanvROTRTY eIanpu)~iuo0g

09=92~01 unfloq wyam

Mup o1 nuop o€ OOy
G 091 061,
f ey 061 Ao0 86 XaNOLY

(vugroav) ipxoN qovngg 0and) naneodXqg otganiv

oRup touny fAup Toangiog o0yue oy nopdiing wMRONIG opfAuD Y, oanynaadun g, rmnandinny
ouly ], naniyunyg 03 oty y, oflyanay ROANTIV JO Joquiny munaxoaddy Bupr ooy, Bupzpjuereny

HORANAICT (*R°A 1HOMOT) Admutyrgy

WS VAT LNUT NOISOWNOD SRAMNLE 0D LETE SIATLVIINANND

HEura Y,




19=2=¢ unfioq myney

#Aup 19T 03 ouou 0Ll 06 0017
winp 1610y ¢ 00% 06 09l
9 0ee 06 09

nAup 141 0y ouon 0wy Gl 001t
- rAup 191 0y A 9L 0L
69 01 0f 9 a6l Gl 064

nAvp 181 0y ooy a6 I oon
nA¥p (1G] 0y auou an 0fi 06,

nhop 16t o 1ady 0f g 00 Aa00G 10041

(A Amning ﬂn.::::zlv NANAQAdXI (ML enpuT Dy eANG

s a—

akup Toflinng nAMp faagniiTg ! O WOJATR AN Ry paue, o e aavpnanduwe g, P adiung,

ouegy, nangng 01 g g, nfivanay MO Jo dndquiny  eygxoaddy QA N0, Bugtndiin gy, Py pryueyeny

HONOOI[L (@A 1RMOT) Arutingag

BLETD WVESE LNJSE NOIOMIOD RIS ©0 4611 WALLVINWND

ey e

Loartavy,




- ML e SeS ce ¢ e RGN GIY GRS . § W et et Al on S

_ . -
]
%
‘SR PIY PUOADG POANDIIA AUNUINKIR PUNG=) JO ADIJINK AMNQO (MO
‘ - - aAup gt ¢ euou 9 (PADDI W) 927 YOd N .
.o -u afup g1 03 otrou 9 (pAnoa aw) 922 vas%eN )
\ ' - “n nAup 91 0y ottou 9 {padois an) gp7 avsz
. - e HAUD (11 0y ouou 9 {(pAnag W) 977 ..cz=z
#016° §2°¢ 9 9 (pAdna au) 977 (DN
(#ARp) aAup foangiv,g 0y o] 0y “aopdiiug padyp fraanrt o,
aflumyy oy, aanging otugf, oflvavay aoanyieg JO doquIing (1083110 %) °S A uopnog 180y,

OO { *FA IOMOT) Aaviyag

SIS UNUT=A NOTHOMNOD SKINNLE GAPAV TALLVIAWAD

. 990 SweET: on e 9ot

AWV




oty PUOAng pPamanain sy A0TAIING PUAG«() JO DINJINA IMNO  IMON

aANp 1,02 03 ouou

nAnp 107 oy ounu

nhup 1,07 o3 ouon v

{pAnor wv) Ge

{pAdOY Av) Gy )

(Panox av) G

wt foaen
w it fonen

W U ‘TOUN

{CIA)
affumyy oy, oanging

wkup Taangjng M G noyding
ouiyg, oflvanay LRGN JOraqunN

remmne

1RAST TOAN ] ynoy,
(100330 %2°) *S°A

nonning 0@,

wONANIIEY (6 A anoyfi) Arupuonog

SELET L AN =N NOTSONNOD REANLE VOA 071 WALLVINANND

ey omee
e

1A gy




L] .Ju‘,
S
, ™
'8N vnoying) Avwpuosog pun (g YHOMOL) Aantuga g
EER mp puokndg ponanaye suannaode punqen Jo ponganme AMNO o
o - aANp p21 M) anon 9 Avuprogag
; - - aAvp BrL o) atioy 3 Aamuiag foeiv
"o “ &up 121 0y auoy 0 Avvpue ang "
g - - whup $21 oy aton " A4 mutga g “.Sr..;.z
e o ahup 71 o) nuoy 9 Avvpunaag
- - vAyp 12 o) nuoy 9 Adymuna gy LY
I e e wlup per o) ouoy 9 Arvpuoang
-n o nlup 191 o) ouou G Aavingag ..CZ..Z
- - (7 SV T T 9 Avwpriopog
- e nkup el o1 puoy 9 At vy g 1vn
R ST) TR SN 6 MWy o wajdaneg wonnnaldg 3o T
Sty Dl eanggvg A ALY, naangyva JO aapingg MO0 (4 ML IR EOAR

GLENL ONUTT=0 NOISOWNOD SRINNS OWN =611 1t VALLVININND

Sontimve o ne @Y e amy

A W8IV




'SR AWl puohan poneasis sunegaade pUOAGHR JO RN AN taYON .

“e “e ndAvp 26 0y auou 9 glz  Awawugag GEENYV (voqausoapiy P
. -e - a/up zi o ouou 9 9z?  Arvwnag GSCNV pMnutaom0) -
. - .. ndep 24 01 Auou 9 12 Admpucaog  OWNL<GIHd D7

“n - whup 26 o) auou 6 02 Aswuqad OWNL=GHHd AURIOLOHOFL T,

-w - vAup 26 0) auou 9 G2 Aswmunrg CEENY (voqawnoapiny

- " aAvp 26 O) duou 9 922 Aawmuyayg A R POIDUTLOND WON)

-- ' uhep 2g 01 nuou 9 M2 Aawpuoang oW -6IHd 2Msn

“e " wAwp 26 0) puon 9 102 Avmupagd  OWL-4IHAG AN g

. . wdup 2¢ 0y ouou 9 612 Awwwgayg SYENY {voqawaaapay

- " MAND 26 0y ouou 9 0¢2  Alwugae GGENYV eau ﬂ.:!;..o_..g .

- - nAup 26 oy muon 9 R1Z2 Aswpuonng Oy -GIHd 102 _

- - nhwp 26 0y | 9 02 Asvtag ONL=GlHcl  aprropgawne 100, HoqanD ‘

sAnp 'oiluey  mAwp ‘aanjye o) M o) aojding Jo  tady)  uonanag omg WO TAUT
AR IR | oyl nfetoay A0aniv g 4 aquunN 'S A otditing Jo add ], il LCLERISILLLETE

H1.5A0 AN N NOISOUNOD KRHNLS GSFNY ANV OW L=G11id AALLVINWND

e /

HIA S1'TI6V, .




19.

‘G X puokeq posnodie ag sotduine puage-) Jo 0dULINN TMNQ 100N

e e sAvp gry 03 suou 9 LT e *muny

we e AAvp g1 03 Wuou v opyaug *Buny

- - sAup Q11 0y suou ¥ wpreaIno ‘uory W1 'COdN

LL] L) niwp g1 0 evou 9 pno *wung g,

e - nAup gy 03 euou v spyeuy *Buony

wn wn sdup gyy 03 ouou v ApINNO *fluory w1 ‘Yog?wy

Ll " fAvp g11 03 ovou 9 pinnoO ‘auntt,

- "o nAup 11 0% Svon v spyeug *Mory

- ne wARp QY1 03 e%on y apImno *fuory W ‘5N

e —e nAwp 911 03 puon 9 apIMInO 'R ],

"o e rAwp g1 03 euou ™ apjour “Juory §

- e niep 91t 0y euou v wpInIno ‘Muorg Wt "ONYN

e “e sAvp 911 03 auou 9 apEmINO munay y,

(eAnouon)
-- .- shep g1y ¢ v opyeur  peurpnytBuory
(x0At0n)
20840 $2°1 1.4 14 MpIMIND (vugpniyiuoy WY '1o®N
T ON ojdmvg
(ukep) nAnp Toantieg o3 039 03 enduing togate], us uopdMQ MDD TAUT
‘oflunyy ourgy, eantped owg,t, ofuioay noxnyIng JO IauIng A0NJING 100, ordug UOINONIOD ANNIIG

SLETAT ANAT~N NOISONNOD £ L 108 WHOJIANY AALVIAWND

» Onr——

Xt uaava,




, N ‘SR pradoa pensasis ap aapcdiine puoq-n jo eanzIum xMNO 120N
-- "o *Anpog 03 eucu 9 PEIMNO ‘auwn ],
- - *Avp 99 o) auou ’ npyeu] ‘fuor ¢
e L) ndwp9g o0y suou v apImIng *Suory Od"N
) we #Awp 99 03 nuou ¢ wpreInQ ‘sunay,
“ “a ndwp 99 03 nuou 'y opyeug *Suory
; - . rAwp 99 04 auou » apINIng *Suory W 1 'Yos®en
e e - sdnp g9 oy euou % apymIn0 L ULERS
“ww -a wew - aﬂuﬂana oazosd
e “a sdup 99 03 nuou » aPIINO *fuory W1 'g N
“u e #Anp 09 03 atou 6 aptmInO ‘aung.g,
- “e PAMP 09 0y ounu 2 apgaug Moy
- . "Aop 99 o) nuou G APERINGD ‘fuory w1 '*ON"N
o “e rAvp 19 03 auou G apIamngO onIOANTNY T,
{pavnduan)
ve e oAvp 19 0y ) apgwg nuypnyyBuory
(xoannn)
- " rAvp 19 01 mron 9 apInIng wugpnyg o] W1 "1OWN
v ON e[duing
(#Aup) #AODp foangiug oy oy 0y aogdang O A A T TR R X T3 rouItox jAvof
‘afluny] g, nanggn e o], pfinanay rAININg JO aoquiny PINTING YN0, ayduieg UOLADIA0D) NIOXIG

SIS ANAT =N NOISOMNOD SRAN.I § 108 WHOTAT TV TATLVTNWNG

X @Iavy,




oY)

‘HOA O Puohoq posenaie At aojdiune puogen J0 ddupINe MmN 00N

‘polinanav jou sdup )7 Bupeang uotoade aUQ  we
‘pafiname Jou sdep ¢ Rupieey umugaade ong

- “n sAup 0R1 0y ouon 9 oon
- e rAup 18T Oy 9 0sL 2
- “e eAvp tHT 0} 2 9 08§ REOITA W1 's""N
nhvp 4,2 ©1 60 wneMAUP 6 Y 9 9 00
R .is.w § 01 ‘WUl p¢ " z..mm..-.. £°0 9 9 1117 ¢
Uy g 0y ¢ rugnet g ¢ 9 9 066 Aa00/0 W 170am
- 0°LLE €Y 0°92 | S0 kA 9 9 oo
G'6E 0V G°67 A 92 9 11111 f
S'1Tm g0 A | 9 9 0gs RN W1 "ONTN
. - rAup G oy Y 9 oo
- - sAup GIF 0y onou 9 oSl
HARD ¢ 'y 0y *upt of w0 9 9 064 Aa00010 AR ...C.av..z
we LA 2):—4 mm\.ﬂ 3- — ° sca—
. - HANP GLE 0y ¢ 9 06
‘. R LI A £ 9 9 064 KPS TA 21 B o MY
\ - {WZpf rAND Yaanng oy ol 0y sogduing  armnsading,  ogtmnendatog,
. nflumy nug g, oanging gy, firgoay AOITNLI] 30 anquinN  flugradun gy, fugzppumnny  uonnjog 1ang,

HOPNOMIKCT (*H A Hamary) Arnurga,g

SLSHML ANV=N NOTSONUOD SRULE 0D 461k TATLVINNND




‘GOA D) PUOADG POANDAIN NY nojditine PUdge ) JO BOVIINN TNO  IMON
spafinanan Jou ndnp ¢pt Bugynng uotaroode vuo

( *uodravio *qny

e . nANP ¢21 0) ouou v ooVt oy Afioeagp
- we RAVP ¢ L1 0y ouou v (1) ponodxa)
e - aAvp ({0} ouon 2 086G Aelou !’ Avominqey
- - nAup gLl 0y duot t o0y (rodua aojum
Lo gee LBre v v osL Him c1nes)
s'nNory y°9 [ v 04% JAa004,7 2LV pruny
ow e sAup 161 0y otlou ¢ oot
aw e rAvp 141 03 oo £ 06 {(tmvaineep)
- - rAvp 187 03 ouow f 0% Jo00LY a1y A
(rAup) aAup ‘oanting 0y yN(y oY noqdtang  osnpanduray,  eamwioduiag,
sofltyy Dy, oanygu, oy, eflvanay naanyndg jo anquny  Bugsoadeeiag, fugapipeaganyy  JuonningjAuy

€90 FO e 1t oo o e

HOPINLLEE ('S A INOMOTT) Aamunrg

SIS ANAT~ N NOIRONUOD SEEULE 0D L eTv AALLVINNWAD

. gemuaet O vhavmd § GO

MX v,




DIST|IEUTCY LIsT
{Case Materials Cnly)

Scperinteniant

8. 5. ¥aval deapens Fiant
wesaingien 25, S.C.

Atta: Code T22

sdvanced Met=ls Research Corp.
£25 YeGrath Sighuay
Scoerviiie, Mass.

attn: ¥r. ievis

23110y Zesesrct: Ccoro.
35 Caztridge Zarkay
Jazzridge, Mpss.

Attn: Dr. 5. 5. &ite

Zatielie Yamorial Ingtitute
505 Xirg averw
Solzous 1, Taio
Atsn: XL 3. Xezroe
. G. Taxloer

friisdeizhia 32, Ferssyiwasis
Atmm: 2. C. Deshicty

Soriiss-wright Corp.
wrig=t aercaeutizel Divisics
€003-2iige, Lev Jersey

ATIn: 3. Z3:a

. e ™ T ree- -.
ATIGT e wlLile, ol

25 azcrz Par:
cazzridse <L, *mss.
ATIz: TrT. . S. D1
AT MT. 2. S. Pk J




DISTLYTION 1IST

{Czse Materia's (aly Comt'd)

... -
elay 230.

Dasrois

03wl gy
=

Attn: . W. Martino

Iooulecturins l&borstovies

33 Tifh Strest

T==triige 42, Mass.

fizz: Dr. P. Topiad
Im3clifle

Iastitute of Techaclogy

*essaciTsetts
atta: Prof. mskcfen

m:33cc Institute
LiT0 Tt avesze
PEeisiuesh 13, AL
sten: €. J. Oemn
Tr. 3. L. Aoty

Pratt & ¥xitey Ajrecmalt
25t Sartlors
Coomepticae
AtTa: ¥, W, Dalhl

¥, C. Saxter




SISMTOTICY LI5T
{Ccpies of A1l 2eports)

CIfiza of tte Director of Defexse & Zngineering
Rocm =-1028, ™he Sextazcn

Washington 25, D.C.

Atta: ¥, J. C. Barrest

sdvmcced Research Poglect Agency
=2 Teztagon

Office Chia? of
Tetertoent of
Aasrizgesn 25, D. C.

Atz CDTS-Meterials

Copxding Gepsral
~oardesn Provivs Groucd

R

d. 3. frmy 2ocket & Gided Mgsile reney
Zzdstoze Arsars]) ilatacs
Atta: SD=2-007, Y. 2. I Watheringeon

Co=andizg Gemersi

Tracrfori irssval

=ilzdalphia 37, =

%tz =5, Dr. Z. Gisser
CE5R, M, Z. Harkss

Wi &
Cxlzarp-se Materials Ssgearst $8f3ce
wRiertoun Arcesal
wateriown 72, Mess.
ATW: 2D

comanding Cificer




TISTRISITICR 1IST
{Conies of A1) Repcrts Cemt'd)

Comaniing Cfficer

Pleatiny Arseml

dover, lev Jjersey

Atta: Plastics & Pacimging Iadorstory

Coermncisg Officer

Fockx Islanl Arsemal

Roex Islamd. T1iiacis

Atta: Materials Sectics, ladboratory

Coxzanding Cfficer
Wgteriown arseml
watertsst 72, Mess.
Atta: GOEE-IX

Cosaander

Zrael Services Tecimicsl Informtice Agency
Arlirzton 31l Statica

Arliagtr 32, Virginis

Astz: TIER

Sonm 222% ¥itiome Rldg.
dastingtcn 25, D.C.
Atta: W

Coxasier

T. 3. Jaml Orimesce Ladoseiary
ite Ok

Silver Sprizg, Marjiand

atta: Code WM

Commaier

U. S. Tawl Oriance Test Statice
Cxioe Iate, Califorzis

astn: Techxical Litracy Francd

Deprime=: of the Favy
02%ice cf Tawl Zesmgrch
Rzshinzton 25, D. C.
Atta: Cole 23




DISTRIBULICR 1IST
{Copies of A2l Reperts Coot'd)

Demrisent cf the HJavy
Stecisl Projects Cffice
saskington 25, D. C.
Atzm: SP 271

U. S. Air Tcree Directcrate of Ieszearch & Deveiommert
Rcom 53-313, The Tonmtagma

sastizgion 25, D. L.

Atez: I, Col. J. B. Shipp, Jr.

Fright Air Sewelorment Divisican
drighs Pattersca Alr Foreoe Zase
=30

Ati2: Materials Central {W33(=3s)

U0 FUighs Test Center

ZZAasds Aair Foree Tase

valifornia

Atta: ° So3id Rweket Srwneh (FINSS)

2 Jerosagtidal Srsten Center

arigtt-Patlterson Alr Torce rese,(E1D

~Tta: Yaozfacturing & Materials
Tectadlogy Divisiom (1¥30)

aticaal Aerocactiss a3d Spece Adxinistretice
@astizgica
e JE 4

e we

Atea: ¥r. R, 7. Shode

Gecrge C. Marainll Spece FLight Center
Jatizael fercoastics axd Space Adxinistratiom
Sedstone Arsemnl, Alateve

Attn: Tr. . lurss

Defense Metals Infs:mmiion Certer
Mmttelie Mepominl Togiitute
Colxbus, hio




o e o S v
CISTRIZUUIOZ 1T

foopies of All Reports Czmt'd)

sarlet-cenas Corporaticn
- - ”

ast 0ffice Fox 1163
Zecrzmants, Califorziz

A2tm: itrerisn

sardiat-Gecerz] CoZITelice
- P~

Tost $ffice Tox 252

rresz, C213fornle

ATzn: latessiag

. . AL Touwrsiers

ARCS-Tortiszma, Ino.
T2 Azstin Stoest
Revesx 2, 1< Jersay
attn: EL Brxel

.

Folomeia =acasvan SAwe~esed co
e mmeaT 22

s e v pewa S—e -

S=irlay Sigtway 2=3 Sdsall Eoad
lexya3dria, Firzizia
fmer M, Z. Al Cicott

Serciies Towder Cozpeny
slezreny Tgllistics iAo TF
Fose Of%ice Z=x 21U

C=Zeriaxi, ¥aryland

2ttz: Do, Rl Steinterger

Coanding Gezeral
. 5. Fo=y Eallistic Hissiie rgency
Szatsville, Alatasa
Ften: ¥r. =, Si=richs,
Propuisicn IATSURIITT

Commroddins acaral, Tracxford Ass2zel
Failadadzzip 37, Penosylvania
sTIm: X>. E. Rosexti:l

Zactsissl Sopervisor

Dr. 1. Js0%, Jet Propulsion Iabcratdry
California cizzte cf Technoloyy
4500 Dak Grore rive

FasaZeza, Califorais




DISIRIZVTICE LIST
(Copies of All Bapcrts Cost'd)

Jo. cf Coples

Coomandiing Genersl, Treczford Arsenmal ez
iy




